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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

NASCIMBENE, Andrea Atty.Ref.: 3573-13 

Serial No. unknown Group: 

Filed: February 19, 2002 Examiner: 

For: ROUTING REDUNDANCY METHOD IN A POINT TO MULTIPOINT RADIO 
SYSTEM FOR AN ACCESS TERMINAL 

*********** 

February 19, 2002 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

PRELIMINARY AMENDMENT 
In order to place the above-identified application in better condition for 

examination, please amend the apphcation as follows: 

IN THE SPECIFICATION 

Please substitute the following paragraphs in the specification for corresponding 

paragraphs previously presented. A copy of the amended specification paragraphs 

showing current revisions is attached. 

Page 1, before the first Une, insert as a separate paragraph: 
This application is the US national phase of international application 

PCT/IBOO/01085 filed 3 August 2000, which designated the US. 
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NASCIMBENE, Andrea 
Serial No. unknown 

IN THE CLAIMS 

Please substitute the following amended claims for corresponding claims 
previously presented. A copy of the amended claims showing current revisions is 
attached. 

3. Re-routing as claimed in claim 1, wherein the host radio node is capable to 
be allocated to other access terminal located in the same sector and has the possibility to 
bear an additional traffic. 

h 

^- 4. Re-routing as claimed in claim 1 , wherein said alternative radio node is 

tt located in the same hub as the radio node with respect to which it has been switched. 

P 

4'! ' 

5. Re-routing as claimed in claim 1, wherein said alternative radio node is 
I located in a hub different than the one where the radio node with respect to which it has 
been switched is. 
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NASCIMBENE, Andrea 
Serial No. unknawn 



REMARKS 



Attached hereto is a marked-up version of the changes made to the specification 
and claims by the current amendment. The attached page(s) is captioned " Version With 
Markings To Show Changes Made ." 

Respectfully submitted, 
NIXON & VANDERHYE P.C. 



H. Warren Burnan( Jr. 
Reg. No. 29,366 

HWB:ecb 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION 

Page 1, before the first line, insert as a separate paragraph: 
This application is the US national phase of intemational application 
PCT/IBOO/01085 filed 3 August 2000, which designated the US. 

IN THE CLAIMS 

P 3. Re-routing as claimed in mf<lsdm 1 . and 2. , wherein the host radio node is 

e 

4' capable to be allocated to other access terminal located in the same sector and has the 

f 

possibility to bear an additional traffic. 

h 

45 4. Re-routing as claimed in afiy-claim 1 . to 3. , wherein said alternative radio 

Sj node is located in the same hub as the radio node with respect to which it has been 
switched. 



5. Re-routing as claimed in an^laim 1. to 3 . , wherein said alternative radio 
node is located in a hub different than the one where the radio node with respect to which 
it has been switched is. 
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ROUTING REDUN D ANCY METHOD Ili^ QINT TO MULT IPOINT RADIO SYSTEM FOR AN 
•^CESS TERMlM " 



FIELD OF THE INVENTION 

This invention relates to an access terminal re-routing redundancy 
capability for point-multipoint systems. 
BACKGROUND OF THE INVENTION 

It is well known that subscribers and/or operators in a radio communication 
system (typically in a radio communication system of the type shown in Fig. 1 of 
the annexed drawings) may wish an optional superior reliability, able to avoid any 
system outage. Such superior reliability is of interest also for operators, not only 
in order to guarantee the service quality, but also to prevent any loss of revenue 
during possible black outs. 

The number of radio nodes (RNs) needed to a Hub site to cover many 
sectors depends on many factors, and is directly related to the number of the 
subscriber terminals in the covered area and on the traffic generated by the same 
terminals. 

SUMMARY OF THE INVENTION 

The invention faces the problem with a totally different, new and original 
approach, by proposing a high redundancy configuration, which is based just on 
the capacity of an access terminal (AT) of a subscriber to be switched from the 
home radio node (home RN) - when it is inserted in the normal traffic condition - 
to a host radio node (host RN} - which is in this way allocated, upon failures, to 
other access terminals (AT) which are in the same sector and having the 
possibility of bearing an additional traffic. 

More precisely, the invention relates to access terminal re-routing 
redundancy capability in point-multipoint radio communication systems, consisting 
of giving an access terminal the feature to automatically and autonomously switch 
from a radio node, to which it is normally connected, to an alternative radio node, 
usually not dedicated to the redundancy functionality and independently located in 
the same or in other hubs. 

In this system, a logic of switch and redundancy is provided in the access 
terminal, which is apt to automatically switch to the alternative radio node (host) 
upon failure in the connection which normally operates between the terminal itself 
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and the home radio node, while the alternative {host) radio node has the capability 
to be allocated to other access terminals, which are located in the same sector 
and has the possibility to bear an additional traffic. 

Furthermore, when the alternative radio node is located in a radio node 
different from the one where is the radio node with respect to which it has been 
switched from the access terminal, the latter is provided with two antennas, 
which are directed towards said two different hubs, and with a two-ways radio 
frequency switch or with a single antenna with electronically routed beams. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is now described more in depth below, with reference to the 
annexed drawings, wherein: 

Fig. 1 shows, as above mentioned, the scheme of a typical radio 
communication system to which the present invention applies; 

Fi g. 7 i s a scheme showing a first way to carry out the invention; and 
Fig. 3 is a scheme showing a second way to carry out the invention. 
With reference to Fig. 2, the invention comprises a hub 1, which 
accommodates a number of radio nodes (RN) 2, 3, ...Y, each controlled by a 
control unit 4, 5, ...Z of the node, and a management system (MS) 6. Normally, 
the subscriber terminal (AT) 7 is connected to the home radio node (home RN) 2, 
namely it is inserted in a normal traffic condition. When, upon a failure, this 
connection is interrupted (as depicted at I in Fig. 2), according to the invention 
said terminal 7 is switched towards the host radio node Y. To this purpose, a 
redundancy switching logic is provided in the subscriber access terminal 7, which 
is apt to automatically switch upon failure in the connection normally operating 
between terminal 7 and radio node 2. 

Thereby, the invention very simply provides a high redundancy 
configuration, which is based just on the capability of the subscriber access 
terminal (AT) (7 in the case of Fig. 2) to be switched from the home radio node 
(home RN 2 in the case of Fig. 2) to a host radio node (host RN Y), namely to a 
radio node which is normally allocated to other access terminal (AT) of the same 
sector, but which exhibits the possibility to bear an additional traffic. 

In the inventive system, the host radio node may be arranged not only in 
the same home hub 1, such as in the case of Fig. 2, but also in a hub different 
than the one containing the home radio node RN, i.e. in a host hub 8, such as in 
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the case of Fig. 3. When the host radio node RN belongs to a host hub, it can be 
necessary to provide the subscriber access ternninal AT with two antennas {which 
are directed towards the two different hubs) and with a two-ways radio frequency 
switch, or with a single antenna with electronically routed beams. This situation is 
5 depicted in Fig. 3. 

As it is understood, with the inventive systenn it is not so nnandatory to 
provide any stand-by radio node (any expensive RN stand-by), since the 
redundancy switching logic is, as it has been seen, in the subscriber access 
terminal <AT), 

10 The procedure which is possible to activate from failure detection to 

restore of system proper function is below described, only for example purpose: 

1, the management system (or local intelligence) MS detects fault on a radio 
node; 

2. the MS turns off the transmitter of the faulty RN; 

15 3. the subscriber AT inside the "faulty" sector does not receive downstream 
traffic and automatically tunes the "host" frequency, the "host" frequency might 
have been pre-stored during the installation phase; 

4. if the "host" RN belongs to a different ("host") Hub, then the antenna switch 
will be routed to the second antenna; 
20 5. the "host" RN manages the new subscriber ATs; 

6. the MS re-routes all traffic connections to the host RN, 

7. after faulty unit has been restored, MS communicates to the ATs to switch to 
the original home RN. 

The invention ensures noticeable benefits, among which, without seek for 
25 completeness, it is to mention the cost efficiency in terms of equipment and 

infrastructures (tower, power, etc.) since no dedicated stand-by unit is needed 

and an easy upgrade with no impact on the redundancy configuration. 

It is understood that embodiments and/or modifications of the system, 

other than the ones illustrated, are possible, still remaining in the scope of the 
30 present invention. 
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CLAIMS 

1 . Access terminal re-routing redundancy capability in point-multipoint 
radio communication systems, consisting of giving a subscriber access terminal 
the feature to automatically and autonomously switch from a radio node, to which 
it is normally connected, to an alternative radio node, usually not dedicated to the 
redundancy functionality. 

2. Re-routing as claimed in claim 1., wherein a redundancy switching logic 
is provided in said access terminal, apt to automatically switch to the alternative 
radio node (host radio node) upon failure in the connection, which normally 
operates between the terminal itself and the home radio node. 

3. Re-routing as claimed in any claim 1. and 2., wherein the host radio 
node is capable to be allocated to other access terminals located in the same 
sector and has the possibility to bear an additional traffic. 

4. Re-routing as claimed in any claim 1. to 3., wherein said alternative 
radio node is located in the same hub as the radio node with respect to which it 
has been switched. 

5. Re-routing as claimed in any claim 1. to 3., wherein said alternative 
radio node is located in a hub different than the one where the radio node with 
respect to which it has been switched is. 

6. Re-routing as claimed in claim 5., wherein the access terminal is 
provided with two antennas directed towards said two different hubs and with a 
two-ways radio frequency switch, or with a single antenna with electronically 
routed beams. 
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AMENDED CLAIMS 
[received by the International Bureau on 07 December 2000 (07.12.00); 
original claim 1 amended; remaining claims unchanged (1 page)] 

1 . Access terminal re-routing redundancy capability in point-multipoint radio 
communication systems for fixed services (FS) and fixed wireless access 
applications (FWAA), consisting of giving a subscriber access terminal the feature 
to automatically and autonomously switch from a radio node, to which it is 
normally connected, to an altemative radio node, usually not dedicated to the 
redundancy functionality. 

2. Re-routing as claimed in claim 1,, wherein a redundancy switching logic 
is provided in said access terminal, apt to automatically switch to the alternative 
radio node (host radio node) upon failure in the connection, which normally 
operates between the terminal itself and the home radio node. 

3. Re-routing as claimed in any claim 1 . and 2., wherein the host radio node 
is capable to be allocated to other access terminals located in the same sector and 
has the possibility to bear an additional traffic. 

4. Re-routing as claimed in any claim 1 . to 3., wherein said altemative radio 
node is located in the same hub as the radio node with respect to which it has 
been switched. 

5. Re-routing as claimed in any claim 1 . to 3., wherein said alternative radio 
node is located in a hub different than the one where the radio node with respect 
to which it has been switched is. 

6. Re-routing as claimed in claim 5., wherein the access terminal is 
provided with two antennas directed towards said two different hubs and with a 
two-ways radio frequency switch, or with a single antenna with electronically 
routed beams. 
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